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IN THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Currently Amended) A method of depositing a metal layer on a substrate, the method 
comprising: 

a) providing a substrate in a process chamber; 

performing a deposition cycle, wherein a portion of the metal layer is deposited on the 
substrate during the deposition cycle with a thickness of greater thaq ^Abyb) exposing the 
substrate to a metaJ-carbonyl precursor gasj gas, forming a the metal layer on the substrate 
from thermal decomposition of the metal-carbonyl precursor gasf gas, and d) exposing the 
metal layer to a reducing gas; and 

e) repeating said e xposing of said substrate, said forming and - said - oxpoaing of said 
metal lay e r the deposition cycle until a the metal layer with a desired thickness is formed. 

2. (Original) The method according to claim 1, wherein the metal-carbonyl 
precursor comprises at least one of W(CO)*, Ni(CO) 4 , Mo(CO) 69 Co 2 (CO) 8 , Rh4(CO)i2, 
Re 2 (CO)io> Cr(CO) 6 , and Ru 3 (CO)i 2 . 

3. (Original) The method according to claim 1 , wherein the metal layer comprises at 
least one of W, Ni 7 Mo, Co, Rh, Re, Cr, and Ru. 

4. (Original) The method according to claim 1, wherein a flow rate of the metal- 
carbonyl precursor is less than about 4 seem. 

5. (Original) The method according to claim 1, wherein the metal-carbonyl 
precursor gas further comprises at least one of a dilution gas and a carrier gas. 
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6. (Currently Amended) The method according to claim 5, wherein the at least one of a 
dilution gas and a carrier gas comprises an inert gas comprising at least one of Ar, He. Kr. 
Xe, and N z . 

7. (Canceled) 

8. (Original) The method according to claim 5 5 wherein the precursor gas includes a 
carrier gas having a flow rate between about 50 seem and about 500 seem. 

9. (Original) The method according to claim 8, wherein a flow rate of the carrier gas 
is between about 50 seem and about 200 seem. 

10. (Original) The method according to claim 5, wherein a the precursor gas includes 
a dilution gas having a flow rate between about 50 seem and about 1000 seem. 

11. (Original) The method according to claim 10, wherein a flow rate of the dilution 
gas is between about 50 seem and about 500 seem. 

12. (Original) The method according to claim 1, wherein the metal-carbonyl 
precursor flow is between about 1 sec and about 500 sec. 

13. (Original) The method according to claim 1 ? wherein the reducing gas comprises 
at least one of a silicon-containing gas, a boron-containing gas, and a nitrogen-containing gas. 

14. (Original) The method according to claim 13, wherein reducing gas comprises at 
least one of SiHU, Si 2 H*, and SiCl 2 H 2 . 

15. (Original) The method according to claim 1 3, wherein the reducing gas comprises 
at least one of BH 3> BtHg, and B3H9. 

3 



PAGE 4/12 * RCVD AT 12/22/2005 4:53:47 PWl [Eastern Standard Time] * SVR:USPTO-EFXRF-6/26 * DNIS:2738300 * CSID:703 905 2500 * DURATION (mm-ss):02-32 



22-12-2005 16:54 F r ora-P I LLSBURY WINTHROP 703-905-2500 T-115 P. 005/012 F-927 

Attorney Docket No.: 071469-0305914 
Client Reference: RAJ-007 

16. (Original) The method according to claim 13, wherein the reducing gas comprises 
NH 3 . 

17. (Original) The method according to claim 1, wherein a flow rate of the reducing 
gas is less than about 500 seem. 

18. (Original) The method according to claim 1, wherein the reducing gas flow is 
between about 1 sec and about 120 sec. 

19. (Original) The method according to claim 1, wherein the reducing gas further 
comprises a dilution gas. 

20. (Currently Amended) The method according to claim 19, wherein the dilution gas 
comprises an inert gas comprising at least one of An He, Kr. Xe. and N7. 

21. (Canceled) 

22. (Original) The method according to claim 19, wherein a flow rate of the dilution 
gas is between about 50 seem and about 2000 seem. 

23. (Canceled) 

24. (Original) The method according to claim 1, wherein the metal-carbonyl 
precursor gas and the reducing gas are sequentially flowed into the process chamber. 

25. (Original) The method according to claim 1, further comprising flowing a purge 
gas in the process chamber. 

26. (Currently Amended) The method according to claim 25, wherein the purge gas 
comprises an inert gas comprising at least on e of An He. Kr. Xe, and N?. 

4 
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27. (Canceled) 

28. (Original) The method according to claim 25, wherein the purge gas is 
continuously flowed in the process chamber. 

29. (Original) The method according to claim 25, wherein the purge gas is flowed in 
the process chamber prior to at least one of said exposing of said substrate and said exposing 
of said metal layer. 

30. (Original) The method according to claim 29, wherein the purge gas is flowed for 
less than about 120 sec prior to at least one of said exposing of said substrate and said 
exposing of said metal layer. 

31. (Original) The method according to claim 25, wherein a flow rate of the purge 
gas is between about 100 seem and 1000 seem. 

32. (Original) The method according to claim 1, wherein the substrate temperature is 
between about 200° C and about 600° C. 

33. (Original) The method according to claim 1, wherein a process chamber pressure 
is less than about 5 Torr. 

34. (Currently Amended) The method according to claim 1, wherein the thickness of the 
metal layer deposited in one deposition cycle is between about 12A and about 60 A. 

35. (Original) The method according to claim 34, wherein the thickness of the metal 
layer deposited in one deposition cycle is between about 15 A and about 30 A. 



5 



PAGE 6(12 * RCVD AT 12/22/2005 4:53:47 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/26 ■ DNIS:2738300 * CSID:703 905 2500 * DURATION (mm-ss):02-32 



22-1 2-2005 16:54 F rora-P I LLSBURY WINTHROP 703-905-2500 T-115 P. 007/012 F-927 

Attorney Docket No.: 071469-0305914 
Client Reference: RAJ-007 

36. (Original) The method according to claim 1, wherein the substrate comprises at 
least one of a semiconductor substrate, a LCD substrate, and a glass substrate. 

37. (Original) The method according to claim 36, wherein the semiconductor 
substrate comprises at least one of Si, SiO a , Ta, TaN, Ti, TIN, and high-k. 

38. (Currently Amended) A method of depositing a W layer on a substrate, the method 

comprising: 

a) providing a substrate in a process chamber; 

performing a deposition cycl e - wherein a portion of the W layer is deposited on the 
s»hstrate during the deposition c vrle with a thickness of greater than 5A by b) exposing the 
substrate to a W(CO) 6 precursor gest gas, «) forming a the W layer on the substrate from 
thermal decomposition of the W(CO) 6 precursor gas* gas, and d) exposing the W layer to a 
reducing gas; and 

e) repeating said oxpooing of said uUbntrato, said forming and said mpoaing of ^ W 
lays* the- de position evele until a th§ W layer with a desired thickness is formed. 

39. (Original) The method according to claim 38, wherein a flow rate of the W(CO) 6 
precursor is less than about 4 seem. 

40. (Original) The method according to claim 38, wherein the W(CO) 6 precursor gas 
further comprises at least one of a dilution gas and a carrier gas. 

41 . (Currently Amended) The method according to claim 40, wherein the at least one of a 
dilution gas and a carrier gas comprises an inert gas comprising at least one of At. fle, Kr. 
Xe. andN ?l . 



42. (Canceled) 

43. (Original) The method according to claim 41. wherein the precursor gas includes 
the carrier gas having a flow rate between about 50 seem and about 500 seem. 
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44. (Original) The method according to claim 43, wherein a flow rate of the carrier 
gas is between about 50 seem and about 200 seem. 

45. (Original) The method according to claim 41, wherein the precursor gas includes 
the dilution gas having a flow rate between about 50 seem and about 1000 seem. 

46. (Original) The method according to claim 45, wherein a flow rate of the dilution 
gas is between about 50 seem and about 500 seem. 

47. (Original) The method according to claim 38, wherein the W(CO) 6 precursor 
flow is between about 1 sec and about 500 sec. 

48. (Original) The method according to claim 38, wherein the reducing gas comprises 
at least one of a silicon-containing gas, a boixm^ontaining gas, and a nitrogen-containing gas. 

49_ (Original) The method according to claim 48, wherein the reducing gas comprises 
at least one of SiR*, Si 2 H6, and SiCl 2 H 2 . 

50. (Original) The method according to claim 48, wherein the reducing gas comprises 
at least one of BEb, B 2 H 6 , and B3H9. 

5 1 . (Original) The method according to claim 48, wherein the reducing gas comprises 
NH 3 . 

52. (Original) The method according to claim 38, wherein a flow rate of the reducing 
gas is less than about 500 seem. 

53. (Original) The method according to claim 38, wherein the reducing gas flow is 
between about 1 sec and about 120 sec. 

7 
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54. (Original) The method according to claim 38, wherein the reducing gas further 
comprises a dilution gas. 

55. (Currently Amended) The method according to claim 54, wherein the dilution gas 
comprises an inert gas comprising at least one of Ar % He, Kj% Xe, and N 2 , 

56. (Canceled) 

57. (Original) The method according to claim 54, wherein a flow rate of the dilution 
gas is between about 50 seem and about 2000 seem. 

58. (Canceled) 

59. (Original) The method according to claim 38, wherein the W(CO) 6 precursor and 
the reducing gas are sequentially flowed into the process chamber. 

60. (Original) The method according to claim 38, further comprising flowing a purge 
gas in the process chamber. 

61. (Currently Amended) The method according to claim 60, wherein the purge gas 
comprises an inert gas comprising at least one of At, H e> Kr. Xe. and Ni. 

62. (Canceled) 

63. (Original) The method according to claim 60, wherein the purge gas is 
continuously flowed in the process chamber. 
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64. (Original) The method according to claim 60, wherein the purge gas is flowed in 
the process chamber prior to at least one said exposing of said substrate and said exposing of 
said W layer. 

65. (Original) The method according to claim 64, wherein the purge gas is flowed for 
less than about 120 sec prior to at least one of said exposing of said substrate and said 
exposing of said W layer. 

66. (Original) The method according to claim 60, wherein a flow rate of the purge 
gas is between about 100 seem and about 1000 seem. 

67. (Original) The method according to claim 38, wherein the substrate temperature 
is between about 200° C and about 600° C. 

68. (Original) The method according to claim 67, wherein the substrate temperature 
is about 410° C. 

69. (Original) The method according to claim 38, wherein a process chamber 
pressure is less than about 5 Torr. 

70. (Original) The method according to claim 69, wherein a process chamber 
pressure is about 0.2 Torr. 

71 . (Currently Amended) The method according to claim 38, wherein the thickness of the 
W layer deposited in one deposition cycle is between about #-A 12A and about 60 A. 

72. (Original) The method according to claim 71, wherein the thickness of the W 
layer deposited in one deposition cycle is between about 15A and about 30A. 



9 
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73. (Original) The method according to claim 38, wherein the substrate comprises at 
least one of a semiconductor substrate, a LCD substrate, and a glass substrate, 

74. (Original) The method according to claim 73, wherein the semiconductor 
substrate comprises at least one of Si, Si0 2s Ta, TaN, Ti, TiN, and high-k. 

75. (New) The method according to claim 34, wherein the thickness of the metal 
layer deposited in one deposition cycle is about 12 A. 

76. (New) The method according to claim 34, wherein the thickness of the metal 
layer deposited in one deposition cycle is about 30 A. 

77. (New) The method according to claim 34, wherein the thickness of the metal 
layer deposited in one deposition cycle is about 40 A. 

78. (New) The method according to claim 34, wherein the thickness of the metal 
layer deposited in one deposition cycle is about 45 A. 

79. (New) The method according to claim 71 . wherein the thickness of the metal 
layer deposited in one deposition cycle is about 12 A. 

80. (New) The method according to claim 71, wherein the thickness of the metal 
layer deposited in one deposition cycle is about 30 A. 

8 1 . (New) The method according to claim 71 , wherein the thickness of the metal 
layer deposited in one deposition cycle is about 40 A. 

82. (New) The method according to claim 71 , wherein the thickness of the metal 
layer deposited in one deposition cycle is about 45 A. 
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